Validating lipid force fields against experimental data: Progress, challenges and perspectives.
Biological membranes display a great diversity in lipid composition and lateral structure that is crucial in a variety of cellular functions. Simulations of membranes have contributed significantly to the understanding of the properties, functions and behaviour of membranes and membrane-protein assemblies. This success relies on the ability of the force field used to describe lipid-lipid and lipid-environment interactions accurately, reproducibly and realistically. In this review, we present some recent progress in lipid force-field development and validation strategies. In particular, we highlight how a range of properties obtained from various experimental techniques on lipid bilayers and membranes, can be used to assess the quality of a force field. We discuss the limitations and assumptions that are inherent to both computational and experimental approaches and how these can influence the comparison between simulations and experimental data. This article is part of a Special Issue entitled: Membrane Proteins edited by J.C. Gumbart and Sergei Noskov.